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Both titanium and its alloy are kinds of material which is difficult to machining 
because of their high hardness and chemical stability. How to improve the surface 
quality of titanium and its alloy is always an urgent problem that needs to be solved in 
the traditional & advanced manufacturing industry. Among numerous machining 
technologies, electrochemical surface machining technology of titanium and its alloy 
has unique advantages and it becomes one of an important machining methods in the 
manufacturing industry. Electrochemical polishing and electrochemical 
micromachining are important parts of Titanium electrochemical surface machining 
technology, these are effective ways to improve surface properties of titanium and its 
alloy. However, the hydrodynamic fields caused by traditional electrochemical 
polishing technique are difficult to control uniformly and, therefore, leave streamlines 
on the large-area workpiece surface.  
In this thesis, on the basis of electrochemical polishing and electrochemical 
micromachining, our team combined mechanical motion machining with 
electrochemical anodic dissolution, applied mechanical motion coupled 
electrochemical polishing and electrochemical mechanical micromachining method to the 
surface microstructure of titanium alloy. The main researching results are as follows: 
 (1) Our team proposed a new electrochemical polishing method which is called 
mechanical motion coupled electrochemical polishing. This method uses anodic 
dissolution to produce the base metal of Titanium and its alloy ions, meanwhile using 
mechanical coupling motion to update the solution of troposphere so that making the 
surface mucous membrane thinner and improving electric potential distribution, mass 
transfer and material balance.  
(2) Based on the theory of mechanical motion coupled electrochemical polishing, 
we also studied how the rate of mechanical motion affects electrochemical polishing. 
















roughness of which is 1.88 nm titanium alloy workpiece with no scratches or lines on 
it. We used the method of mechanical motion coupled electrochemical polishing to 
polish one-dimensional titanium wire and it turned out to achieve a good polishing 
effect. 
(3) Through mechanical motion coupled pulse electrochemical micromachining 
technology, we used a diameter of 50μm Pt tip electrode machined the surface of TC4 
alloy after polishing and achieved lattice and micro groove structure. Testified that this 
method can be combined with traditional mechanical method, which can realize the 
electrolytic way of mechanical work. 
 
Key words: titanium and titanium alloy; Mechanical motion coupled electrochemical 
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